The enzymatic estimation of organic hydroperoxides in the rat retina.
An enzymatic procedure for the estimation of organic hydroperoxides has been adapted to biological tissues and applied to the measurement of hydroperoxides in the rat retina. Hydroperoxides are determined from the coupled activities of glutathione peroxidase and glutathione reductase as measured by the loss of NADPH absorbance. To minimize the effects of tissue catalyzed peroxide degradation, incubations were performed in the presence of 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU); which inhibited the activity of retinal tissue glutathione reductase by 85%. For comparisons to the enzymatic technique, retinal tissue hydroperoxides were also estimated by the absorption of tissue extracts at 232 nm. Using the enzymatic procedure the hydroperoxide concentration in whole retina homogenates was significantly higher in 19-day-old rats than in either 35-day or adult animals. Hydroperoxides in the retina of young rats exposed to light for one hour were significantly lower than in non-exposed controls, while in adult rats, following light, hydroperoxides increased 13%. Fractionation of rat retinas into crude ROS and retina minus ROS components revealed that the ROS fractions contain at least twice the hydroperoxide concentration of the remaining retina. The concentration of hydroperoxides in the ROS fractions from dark-reared rats were significantly lower than in cyclic-light-reared animals. In both types of rats, one hour intense light exposure resulted in an increase in ROS hydroperoxides but the increases were not significant. ROS hydroperoxides were also found to be 85-90% water soluble. Estimates of the retinal hydroperoxide content obtained by absorption at 232 nm gave similar results to the enzymatic technique, but the levels were significantly lower. When retinas were maintained in vitro for one hour before analysis, hydroperoxides determined by either technique were significantly higher than in retinas assayed immediately, but A232 hydroperoxides were still significantly lower than hydroperoxides measured by the enzymatic procedure. It is concluded: (1) that the observed retinal hydroperoxide concentration depends upon animal age and the method of measurement; (2) that within the retina the photoreceptor cell contains at least a two-fold higher concentration of hydroperoxides than the remaining retina and that prior light history can affect those hydroperoxide levels (it appears that the photoreceptor cell is also a major site of hydroperoxide formation in the retina); (3) that during intense light exposure of short duration significant levels of hydroperoxides do not accumulate in the retinas of rats.